Objective: Although a growing number of interventional studies on health literacy have been conducted recently, the majority were designed in clinical settings, focusing mainly on functional health literacy. This study evaluated a programme designed to improve health literacy in a community population, with a scope of going beyond functional health literacy.
| INTRODUC TI ON
Over the past few decades, health literacy has gained an increasing amount of attention as a factor related to various health behaviours and outcomes. Health literacy represents "the cognitive and social skills that determine the motivation and ability of individuals to gain access to, understand, and use information in ways that promote and maintain good health." 1 It implies the achievement of a level of knowledge and confidence, as well as personal skills that allow action to be taken to improve personal and community health by changing personal lifestyles and living conditions. These skills can be measured and vary from individual to individual.
These differences in skills have been categorized as functional, interactive and critical health literacy. 2 Such a classification was derived from mainstream literacy studies and has the advantage of signalling the impact that differences in skill levels may have on health-related decisions and actions. Functional health literacy describes basic skills that are sufficient for individuals to obtain relevant health information (e.g. on health risks and on how to use the health system) and to be able to apply that knowledge to a range of prescribed activities.
Interactive health literacy describes more advanced literacy skills that enable individuals to extract health information and derive meaning from different forms of communication, apply new information to changing circumstances and engage in interactions with others to extend the information available and make decisions. Critical health literacy describes the most advanced literacy skills that can be applied to critically analyse information from a wide range of sources and information related to a greater range of health determinants, as well as to use this information to exert greater control over life events and situations that impact their health.
Health literacy can be improved by providing information, effective communication and a structured education. 3 With growing evidence of the relationship between inadequate health literacy and poor health outcomes, interventional research has been conducted with the aim of resolving problems related to inadequate health literacy. The majority of such interventions have been conducted in clinical settings, focusing mainly on functional health literacy. [4] [5] [6] [7] [8] [9] These studies have provided evidence that individuals with lower health literacy can be identified and supported to develop a better understanding of and skills to improve health behaviours and outcomes.
On the other hand, fewer interventions have been conducted in community settings, and less emphasis has been placed on improving higher level interactive and critical health literacy vs functional health literacy. 3, 4 The Japanese have one of the world's longest life expectancies;
however, a previous study suggested that health literacy in the Japanese general population is lower than that in European countries. 10 They suggested that part of the reason was the lack of a comprehensive website for reliable health information comparable to MedlinePlus (US National Library of Medicine) and the inefficiency of the Japanese primary health-care system, which lacks general practitioners as gatekeepers. Universal health coverage in Japan allows all citizens free access to health-care services. 11 However,
there have been few opportunities for the general public to acquire basic information concerning the health-care system, available health-care resources and skills to effectively interact with healthcare providers. These skills and abilities correspond to the higher level interactive and critical health literacy skills described above, 2 which better enable individuals to utilize health-care information and services, collaborate with health-care providers, and engage in healthy choices and behaviours within the context of the health-care systems in their society.
Individuals with lower health literacy or education level are more likely to have unrealistic expectations regarding health care, often exacerbated by difficulties in obtaining and understanding health information. 12, 13 This can often lead to dissatisfaction with the health-care system and in some cases growing distrust of healthcare professionals. 14, 15 Effective patient education and improved health literacy could lead to the modification of such unrealistic expectations and may also help foster improved trust in health-care professionals. [16] [17] [18] Furthermore, health literacy is not solely an individual skill but is also a distributed resource available within an individual's social entourage. 19 A previous study suggested that health literacy is distributed through family and social networks, and individuals often draw on the health literacy skills of others to seek, understand and use health information. 20 This may be especially true in Asian culture in a collective context. 21 In this study, we evaluated an educational programme to develop higher level health literacy (i.e. interactive and critical health literacy) through the acquisition of improved knowledge about current health-care systems, and interpersonal skills that enhance patientprovider relationships. We used a mixed method approach to examine changes in health literacy and trust in the medical profession before and after the programme, and explored what the participants had learned through the programme using thematic analysis.
| ME THODS

| Interventional programme
The programme was originally developed in 2009 by an Approved Specified Nonprofit organization (NPO) in Japan that advocates for patient empowerment and collaboration with health-care providers. In collaboration with this NPO, we provided a five-session programme. Each session was 3 hours in duration and consisted of lectures, discussions and role-playing exercises.
The contents of the programme are shown in Table 1 . The contents were developed based on the needs among patients and cit- All sessions were led by the chief director of the NPO who had been working with this NPO for about 25 years. A textbook for each class was distributed, and PowerPoint presentations were used for the lectures. These materials were revised every year only if there were any changes in the health-care systems and statistical data, so that there were no significant changes in the programme contents among the waves.
| Study design and participants
This study included the programmes provided in 2012 (two waves), 2015 (two waves) and 2016 (three waves). The programmes were provided either at the NPO's office building or at a seminar room of the university. The programme participants were recruited via the NPO newsletter, their website and social media, as well as using a leaflet. In total, 81 participants applied for the programme. Enrolment varied between 6 and 18 participants per wave. At the beginning of the programme, prospective participants were invited to take part in the study, and baseline questionnaires and consent forms were distributed. They were informed both orally and in writing that participation was voluntary and a 500-yen (US$5) gift certificate would be sent in return for participation. In total, 67 participants returned completed consent forms and questionnaires (response rate: 82.7%).
After completion of the programme, a follow-up questionnaire was sent to each participant to be returned within a month; 54 respondents returned the completed questionnaire (follow-up rate: 80.6%).
We excluded two participants, who missed more than two sessions, from the analyses. Among the remaining participants, the rate of attendance of all five sessions was 82.7% (n = 43).
| Measures
| Health literacy
Health literacy was measured using the Communicative and Critical Health Literacy Scale, 22 at baseline and at follow-up. This scale is based on the dimensions of health literacy described earlier 1 and consists of five items addressing whether participants are able to: (i) collect health information from various sources, (ii) extract the information they want, (iii) understand and communicate the information obtained, (iv) consider the credibility of the information, and (v) make decisions based on the information in the context of health issues.
Each item is rated on a 5-point scale ranging from 1 (strongly disagree)
to 5 (strongly agree). Scores for the items of each scale were summed and divided by the number of items in that scale to yield a scale score (theoretical range: 1-5). The Cronbach's α value of the scale was 0.87.
| Trust in the medical profession
Trust in the medical profession was measured using an abbreviated, five-item measure of patient trust in the medical profession validated by Dugan et al 23 . Each item was scored on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) and summed to yield a scale score. The Cronbach's α value of the scale was 0.74.
| Learning throughout the programme
In the follow-up questionnaire, the participants were asked what they had learned or gained through the programme using a freeanswer question. A thematic analysis approach was used to analyse these text-based answers according to the steps proposed by
Braun and Clarke 24 . The first author read and re-read all answers to gain familiarity with the data, and then generated the initial codes.
Then, the codes were collated into potential themes and subthemes.
Through discussions with the co-authors, the themes were reviewed, and a thematic map of the analysis was generated. Finally, an ongoing analysis was conducted to refine the specifics of each theme and identify the overall "story" of the analysis. The final results of the analysis were reviewed by the co-authors to ensure that the findings were credible. To illustrate each theme, quotes were selected, based on their representativeness and/or illustrative power, and presented in the results section.
| Other variables
In the baseline questionnaire, we also collected data on sociodemographic characteristics, including age, gender, and educational attainment, routine medical visit (once in 3 months or more), possession of a health care-related license or work experience, and volunteer experience in health care.
| Statistical analyses
Scales measuring changes in health literacy and the degree of trust in the medical profession, between baseline and follow-up, were examined using the paired t test. Analyses stratified by participant characteristics, such as gender and health care-related license or work experience status, were also conducted. Analyses were carried out using Stata software (ver. 14.2; StataCorp LP, College Station, TX, USA). 
| RE SULTS
| Participant characteristics
| Quantitative results
As shown in Table 3 , the health literacy score improved significantly after the programme, whereas there was no significant change in the degree of trust in the medical profession. Stratified analyses suggested that there was no significant interaction between participant characteristics, such as gender, and health care-related experiences.
| Qualitative results
All 52 participants who returned the follow-up questionnaire provided an answer to the free-answer question regarding what they had learned or gained through the programme. Figure 1 shows a summary map of the themes of learning at different levels, which included the following: (i) knowledge and skills, (ii) attitudes, (iii) behaviours and (iv) broadening of perspective from individual to population benefits. 
TA B L E 2 Participant characteristics (N = 65)
| Knowledge and skills
The majority of participants stated that they had acquired some of the basic knowledge of the Japanese health-care system, interpersonal and communication skills, the gathering of health information, and volunteer work in health care. These learning outcomes constituted the main areas that the programme was intended to cover.
[Health-care systems]
I have a good understanding of the current healthcare system in Japan (female, 47).
I understand how to read statements regarding medical expenses and prescriptions (female, 63).
[Interpersonal and communication skills]
Attentive listening is always important for building relationships (male, 47). I learned the importance of looking at oneself from a third person's viewpoint (female, 71).
When providing consultation, we should first try to understand the situation of the client and then collaborate regarding the process to find solutions (male, 63).
[Gathering health information]
Reading the newspaper: I realized that newspapers provide easy-to-understand and useful information of health-related issues (female, 59).
Where to find various health information (female, 63).
[ 
| Attitude
Changes in participants' beliefs and expectations regarding patientprovider relationships and the role of patients were also commented by more than half of those who responded. The shift was seen in two ways: a more realistic understanding and positive perception of healthcare providers, and a less dependent attitude in their relationship with health-care providers acknowledging a more active patient role.
[ In addition, some of the participants suggested that they were motivated to learn more, as they found there were many things of which they had previously been unaware.
[Motivation to learn] F I G U R E 1 Thematic analyses of learning: level of learning and perspectives
I found that there are many things I do not know. I now understand the importance of trying to understand, even a medical expenses' receipt (female, 58).
It is important to have an interest in health and to try
and acquire knowledge before we become patients (female, 57).
| Behaviours
Actual changes in behaviours or intentions to change behaviours were mentioned by a few participants.
| Broadening of perspective from individual to population benefits
Some participants stated their intention to impart what they had learned to, and provide support for, others. These comments might suggest that the benefits related to the participants' learning might spread from the participants themselves to other people around them.
[Impartation of learning to others] 
| D ISCUSS I ON
This pilot study quantitatively and qualitatively evaluated a programme to improve health literacy in a community population, focusing on aspects of health literacy beyond functional health literacy.
As expected, our quantitative analyses suggested that participants' health literacy scores significantly improved after the programme.
Few interventional studies have attempted to improve higher level health literacy (i.e. interactive and critical health literacy). 3 The findings of our qualitative analysis suggest that participants obtained basic knowledge and skills concerning health-care systems, interpersonal and communication skills, and the seeking of information, which were precisely the learning points that this programme was designed to offer. In addition, the participants acquired not only knowledge and skills, but also experienced a shift in beliefs and behaviours, with respect to collaborating with health-care providers and effectively utilizing health-care services as active participants.
Importantly, some participants also mentioned supporting, and imparting their knowledge to, others. Previous studies have suggested that individuals with higher health literacy may influence and support others towards engaging in healthy choices and behaviours. 20, 25, 26 Health literacy is a product of both an individual's capabilities and the demands of the population to which they belong including the health-care systems, culture and social capital. [27] [28] [29] Improving health literacy among a population not only reduces the demand for health literacy for individual members of that population, but also moderates the relationship between individual health literacy and health outcomes by providing support for individuals seeking to understand information, make health decisions and engage in self-management. 30 Providing individuals who are motivated to learn about health-care systems and collaborate with health-care providers with the necessary knowledge and skills may enable them to maintain and promote their health, and that of their family and other people around them.
In contrast with the generally positive outcomes regarding health literacy, trust in the medical profession did not significantly change after completing the programme. It is argued that adequate health literacy is essential for effective patient interactions with physicians and that this would be associated with higher levels of trust in physicians. 31 However, previous studies have reported both positive and negative, as well as a complete lack of significant associations between health literacy and degree of trust in physicians. [32] [33] [34] This may be partly because the relationship between health literacy and trust is not linear. Less health literate patients may be more inclined to trust without questioning the recommendations of their physician. 13, 33 Thus, extremely high trust may sometimes indicate a dependence on physicians because of a lack of self-confidence. Although there are no data concerning what level of trust is "adequate," our qualitative results suggest that participants gained a more realistic and positive understanding of health-care providers, which might lead to higher trust, while they also learned to take a less dependent attitude in their relationship with physicians. Alternatively, trust may change after actual experiences of interacting with health-care professionals. A previous study suggested that highly health literate patients who had completed a patient education programme faced difficulties interacting with their health-care providers because of the power imbalance and lack of respect for their expertise. 17 Further investigation is needed to explore the relationship between health literacy and trust in the medical profession.
| Limitations and suggestions for further research
Our study was not without limitations. First, this study was a pilot intervention with a relatively small sample size. Although we found significant improvements in health literacy post-intervention, the lack of a comparative group limits the interpretation of our findings.
Also, participant characteristics (such as gender, age and health carerelated work experience) might have had moderating effects on the changes. However, due to the small sample size, we might not have been able to fully examine such moderating effects by the participant characteristics. Further studies with more sophisticated designs with larger sample size are warranted to confirm our findings. Second, the participants were all volunteers and relatively well-educated and motivated to learn about health care. The mean score of baseline health literacy was 3.67, which was somewhat higher than that of a previous nationwide online survey of the Japanese general population (N = 712; mean ± SD, 3.59 ± 0.62), 35 but lower than a study of Japanese male office workers who were all university graduates (N = 190; mean ± SD, 3.72 ± 0.68). 22 The generalizability of our find- 
| CON CLUS IONS
Despite these limitations, this is one of the first studies to evaluate a programme designed to improve health literacy in a community population, focusing on higher level health literacy, that is beyond functional health literacy and trust in the medical profession. Our findings suggest that this type of interventional programme might have potential to improve health literacy in the general population.
During the programme, participants perceived that they had acquired not only knowledge and skills, but also experienced a shift in their beliefs and behaviours. Providing individuals who are motivated to learn about health-care systems and collaborate with health-care providers with the necessary knowledge and skills may enable them to maintain and promote their health, and that of their family and other people around them.
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